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(54) [Name of invention]: Optical Conxwcdoo Module 



(57) [Extent of th« Pat** Application] .„ h ^ lDoai with a rwo-dimensional inay of 

„ op*. — xr; ~ 

establish*, optical connection between arbitrary opucaJ fibers. 
[Detail Description of the Invention] 

«», roof** optol «*» b *. fi.W of .ptal co^mu^o.. 

I 0001 ! i two-dimensional fiber arrays, a 

m.uud Artl For sp.tiil eocneedoo of .wishing opu<al ..goal. b««en rwo-wnemro 
[Rdited Aitj ror rp>°~ „-,x_ berweeo bond. 1 arranged w«H 

COOVMlioM a co»l» of .mil b— **» 2 p«cd bem~ 

Tou». , n»ber of be*n rbifier. .re » * "* *T joTTro fib- loca* 

of requiring high precision in scmng relative positrons *m u» 
stutters 2. 

[0W31 „_ „„ ondcil connection modulo x*"* 

[ProbW, the !n»«Uoo Sotrol TO. in»enoon pro..de> » °?<*» Mooec ° 

problem by u»ing two roaring reflecti»e minor.. ^, _,. „=* ^-dtoeorioMlry ^ °P°>* 

««„ end mirror. rcte indeed, «0"»> •« ««■» ^T**. «* other wid. end. of 
optical fiber oo one boird hctog reflective minors 00 tbe j^*^" deflective nunc oo dw other * ceM (ho 
^ ,» .nether op<~l fiber or . reflecri.e mirror on the ceher bo«0. dm «. 
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between arbitrary optical fiber*. 
[0005) 

[Sample Implementation] This section explains a sample implementation of this invention in detail. Fig. 1 
shows an angled sketch of the basic structure of the array board of optical fibers and rotating reflective 
minors arranged in two-dimension, where 3 is an optical fiber, 4 a micro lens on the micro lens board. 6 an 
opening for installing a rotating reflective minor on the micro lens board. 7 a board with micro lenses 
installed. 8 a rotating reflective minor that rotates around two axes, and 9 the array board thai houses fibers 3 
and rotating reflective minors 8 in a two-dimensional array. The micro lens 4 faces the end of the optical 
fiber 3 and converts the light emission into a parallel light beam. The rotating reflective minor 8 
independently routes around the vertical and horizontal axes and it can be turned to an arbiaary direction. 
[0006] Fig. 2 shows an angled view of the bask structure of the optical connection module with the fiber 
amy turned for easier understanding of the connection between array boards A and B (micro lens board 7 is 
not shown). In the actual setting, the array board A has its fibers and rotating reflective mirrors facing the 
rotating reflective mirrors and fibers of array board B at a constant distance in parallel. 
[0007] With this structure, for connecting the i-th fiber Fa(i) of array board A and the j-th fiber Fbfl) of array 
board B. the rotating mirror Mb(i) lacing fiber Fs(i) sets its angle so that the light from fiber Fa(l) hits the 
j-th routing reflective mirror Ma® of the array board A. and similarly, the rotating reflective minor Ma(J) 
adjusts to reflect the reflection beam from the rotating reflective minor Mb(i) to fiber Fb(J). 
[0008] If the reflection beam from rotating reflective mirror Ma(j) points to. instead of fiber Fb(J). a rotating 
reflective minor Mb(k), which then reflects the beam to Fa(k), the light from array board A connects to 
another optical fiber on the same board. In other words, using two reflective minors produces a spatial 
connection with an arbitrary fiber of the array board facing the one emitting the beam and using three, a 
connection with an arbitrary fiber on the same amy board that is emitting the beam. A connection that uses 
only one reflection mirror is possible between fibers on the same board, however, light transfer is limited to 
one direction as the light enters at as angle. 

[0009] Including the spatial connection that returns the beam emitted from fiber Fa(l) back to the original 
fiber Fa(i) as the reflection beam from the rotating reflective mirror Mb(i). the optical connection module of 
this invention can accomplish mutual spatial connection for all optical fibers that construct the module 
including self connection. 

[0010] The optical loaf with this spatial connection is hardly affected by the path or length of optical 
connection, with only the reflectance of two to three reflective mirrors requiring consideration, and high 
reflectance film that has been widely used makes the optical loss small. Also, using low reflectance film 
lowers the effect of Fresnd reflection fringe upon the light passing through micro lenses. 
[0011] Also, me relative petition of array boards A and B and each fiber position on the array boards do not 
require high precision requiring only proper positioning so the tight beam emitted from fiber Fa(i) always bits 
me routing reflective mirror Mb(l). The reason is, in transferring the light received by rotating reflective 
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w^fih^Fbffl d* conoecboo is eetatliahed by adjusting the 
ndm, Mb® vi* rood* ref**™ — » » „ 

„*, mi™ - — — *" '"tita, bo«d -he* M * «*• *» 

„ How*, b** ^^TJ^ 'la, ^- * P»*» - - ^ 
allows detecting (be light be*io positron by setting * ^*^*^J^u uny bond allow* hilling A 6 'W* bc*m 

the light beem position P ( . Next, ^ 7^ -* bLm dl«d, * *• 

Bghr b*». Here in acannmg ** * * ^ W pl*»* »»» 

^p^c^^U^bo^po.^^-;'^^^^^^^ 66 " 
die fiber F 0 end then scanning tb* light beam to 5ber F 0 precisely bio ign 

F, and light receiving element* 10' ate reUdvdy ctaee- 

[00151 _ .. module or tbia imeonoo, in atanlbhing 

^ . ..en*., „ ^ " ^ ^ -« ^ 
muml l connection between opot* fiber. <* „ ' . ^ he. email light torn. Atoo. 

„ fiben for M - — * «f ^jl. The fib- W - — ~ 

do no. ^ bigj. P«i^ i" ^ m, '» 10 ^ 

^rwertpoonortherTgural Q * the array board with optic** fiber* and roraalng 

^ l] An angM view .heron of the bum an-ebn. of <he amy bo 

re0 «i., mirror. smnged two^limensitnuUy. u-wi using two amy board*. 

^ W du. show, the sp*» — » Lo position by pucin. a .** 

tR,. 3, Fro« vi~ of an am, **rd du. allow. d«=cong die 1-gM ^ y bMld . 

^ 1^ .* fiber end .nd d. rotating ^'"^J^ connection — • - 

uses beam shifters. 
[Description of Symbol*) 

1 Two-diinenstoMl fiber array board 

2 Beam shifter 

3 Optical fiber 

4 Micro lens 

5 Light beam 

6 Opening 

7 Micro lens board 
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8 Rotating reflective mirror 

9 Array board 

10, 10' Ugbt receiving element 

A. B Array board 

Fo, Fa(i). Fa(k), Fb(0 Fiber 

PI Light beam position 

Mb(i), Ma(j), MbflO Rotating reflective mirror 




[Fig. 4] 
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